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Experiment Sta^ii n V ^rk is a subseries of brief popular ballotins compiled from 
the published rr p >rt8 of the agricxiltural experiment stations and kindred institutions 
in this and other countries. The chief object of these publications is to disseminate 
throughout the country information regarding experiments at the different experiment 
stations, and thus to acquaint farmera in a general way with the progrosa of agricultural 
in'vestigarfon on its pructical side. The results herein reported should for the most 
part he regarded m tentative and suggestive rather than conclusive. Further experi- 
mento may modify them, and experience alone can show how far they will be useful 
in actual practice. The work of the stations must not b© depended upon to produce 
"rules for farming." How to apply the results of experiments to his own conditions 
will ev« r<»n»in the problem of the individual farmer. — A. C. True, Director, Office 
of KxpMimwit StotioDS. 
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EXPERIMENT STATION WORK.' 



IMPROVED VARIETIES OF TIMOTHY.'* 

Timothy is the typical hay phiiit of the Uriitcil States, and timothy 
hay haybeeu very generally considered a standard in the comparison of 
the vahie of different forage plants. The wide variation in the for- 
age value of timothy grown under different conditions lias not been 
fully realized until within recent years, and therefore little or no 
attention has been given to its improvement or to the possibility of 
the development of improved varieties. On this point H. J. Webber, 
of the New Vork Cornell Experiment Station, says: 

Unlike tbe mnjority of our extonsiveiy cultivated croiis, timothy lins not been 
Improved by tbe segregation of differeut varieties or rncoa. Almost all our culti- 
vated plants and nnlinalw nro reiires^-ntc*! by nxuiierous viirletles and breeds. 
We do not cultlvnte simply whent, oom, or apples, but we grnw Dawson Golden 
Cliaff wheat, IjenmluK com, or Itnldwln iipplew. We have hundreds of different 
races and varieties of these crops that ha\e been bred and selected because of 
tbeir superior qnallties and fitness or their ndaiitabllity to certain soli or 
ciluiatlc conditions. It Is well recojyinlzed that different varieties of cuitlvat&l 
plants differ in their adaptability to various soils, yet when we buy timothy 
for planting we buy simply timothy see*l, and not any ppei-lal variety of known 
origin and value. We know nothing of Its Si>ecliii fitnesK for our farms nnd 
climate otiier than that, in general, tlmotiiy does well in our Stnte. If we asii 
for selftcted seed, what we get Is simply seed that has been speelaliy #i«an»<l 
and winnowed 'or Is from a parilffuinriy w«Jl-*ured crop. It la ol«ar that such 
proce<lure la contrary to the well-known prinatples of ngrlt'uitnre, and If we 
desire to secure tbe best possible crops of hay we must iilant improved varieties 
adapted to our conditions. • * • 

It Is clear that the most lmi>ortant problem before hay grower's to-day is to 
secure lmprove<I varieties that are known to he iidapte*! to local conditions and 
fitted to give the best quality and yields of hay under these conditions. Not 
until vaidetl^R adanted to v«^rlou« rt^ions bave hee*i secured can we expect 

frny vary gieiieral liRprovement and IncreaBe lu the hay crop * * * of the 
•ountry. 

The Cornell station began the improvement of timothy iii 1903. 

Previous to the beginning of the Cornell experlmenta, little work had been 
undertaken In breeding tiuiotby. Prof. TIays, at the Minnesota Experiment 
Station, had made some studies of the variations but no improved varieties 



* A projrreBS record of experimental Inqtilrlcs published without assumption of reapona]- 
binty by the department for the corroctneBa of the facts and conelimlons reported by the 
stations. 

a Compiled from Minnesota Sta. Bu). 20; N»w Vork Corneir Sta. Bill. .H ; Proc. Soc. 
I'rom. AKr. Sci., 180.^, pp. i;0-33 ; 1011, pp. 71-S8. 
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wtTO lutrodiictHl. Soiiiowiint iiitor, in lSit4, I>r. A. 1>. IIoiikiiiH, of the West 
Vli-srliila Kx]>erImoiit Stntloii, iimdo scUftloiis of a iiiiinlier of different ty]>es oh- 
sorvetl In iiiitiire nnU tested tliolr coiiiimratlve yleldlnj; iK)\vor«. He ohtaliitMl 
st'vernl difl'ei-oiit vaiieties, wlilcli were pluced with liie United States Depiirt- 
inent of AKiicnlture foi* coniinunUivt' trial and dlHti'lhutlon. The«e varieties 
Imve iK'Pn ninlor trial by tlie departnivnt for several years but bave not boen 
KMieriilly rtlHtrUnileil. TlicMe two attenipt«, sti far ns the writer Is Infonaed. 
etmiprlso all tlie work on breeding timothy that bad been nndertjikeu In the 
I'nitetl Stnles prior to the bejjlnnlnB of the Coi*nell experiments. 

Ill beKlniiIng the esj^^iiMKits [s-t the Coru*H statloji], timothy m9&. ws« 
obtalnwl from 1f» dlfTf^r^nt placee In tbfe iTnlteil Stitt«« ami #t« placea In for- 
oifcu rountrloK. (^ver 17,(KX> Indlvldnal plants were grown frnni this set^d and 




t^-^WtiM i4 TJ£U#|lU ^IfiUta! t£i^wn for nelL'C-ltun. HtiuwliiK %-»Kt»tUiii In anA tovm 

Of tnillvlduul jiluutH. 



these have formed the basis fi»r study of varlutlons iiiul selection of hnprovod 
types. • • • 

Askle from IiicreasliiK the yield It has beoM fonnd iM>»Hlble to swure other 
Important Improvements, snch as resistance to ritst. Hunt Is a disease of tim- 
othy that does mm-h damase to the crop In New York State. The best of the 
new varieties are In large measnre resistant to rust. It Is also Im]K»rtant hi 
the timothy Indnsti-y to have varieties rliienlng nt different seasons, and early, 
medlnm, and late sorts have been proilaoeil. lu ordlnnry timothy, when the 
proi>er stage for cutthig Is reaebeil. many of the leaves are usually more or 
lesM dried out. (Ireon-leavwl types have been secnreil, on wlilcli the leaves 
remain gnni^n and fresh nntll the («o<'da have niatnreil fnlly. Hay from siidi 
sorts Is of superior qnellty. ( SJee figs. l-r». ) 

In tbe conrpe of the esytW(Kti«»l»t* ■« »f lsiwtl«g been ds^ 

vlw-d for use In the lB4^iifl¥«*«i^ tit mm>^. Thl» maihiHl W thoft(;ht- t© be 
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wisy t»f npiillfiitlou iiud to be ikIhI'iKkI to tlit; (r»nm*iil hk(" of fiirinera niid espe- 
rlally of tlmolhy-8ee<l growers. It l8 <losc*rib»'»l in detail In tlio luiUethi [as 
follows] : 

(1) Manner of procuring seed for starting a selection. — When timothy Is 
rlju'niiit;, j^o over ii Held eiirefully tiiid choose ti number of good, ripe seed 
bends from tall, robust cnbus, which appuar to couio from sood plants. Also, 
look for exueptioinilly gootl plants alouH the roadsides and fences, and when- 
over grHJd plants «i'e found j>i*«(i*ea*v* gootl heads for CK^il. In this way chtwme 
jrond seetl heads from at least 10 or 20 good plants. Thrash Ihe sclhIs from 
these heads, keeping separate the seeds from each plant, and sow them Imme- 
diately. 

(2) PlantiniT the seeds. — As soou as the seed ffom the selected heads has 
heen thrashed, take small boxes, al>ont 2 feet long by 1* feet wide and 4 Inches 




d«ep, and fill them with good 8&11 from some location where there has be^n no 
tlmotiiy and thus where there Is little ilkallhood of timothy so(»d being In the 
soil. Pack the soil down In the box slightly and smooth off the top. removing 
all lumps. Now plant the see<l from the different heads In short rows lu the 
boxes, placing the rows about 2 to 24 Inches apart. Be careful to keep tlic 
sootls from each bead or plant separate from one aimther and plainly labeled. 
In planting the seed, open siiaiiow furrows In the soil and sow the seed In 
the furrows i>y hand, arranging so that the seed will be covered about ona- 
Jt^nrth of a" Inch d(»»i> when the dirt Is pushed back In the furrows.. Iilk>\v the 
seed rather tiiickiy in the rows, but expect to thin (mt latei* so that the i>ianta 
will stand about 1 Inch aimrt lu the rows. Sow enongh sued i40 that when 
proiierly thlnneil thwt* will remain about 50 plants from each of tlie selected 
bends. 

.114 
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After the need Is sown (and this should he done ns soon ns the heads nrc 
fiflthored), water the seed hoxca carefully with u tine Bpray, in order to prevent 
wnshluK the sec*! out. A good way is to cover the box with an open-mesli 
cloth, such as clieeBecloth, and sprinkle the wator on tJils cloth until the soli is 
tlioroufihly wet. TIwip pl«c« «9»d bases In the shade In a moist place, as on 
the north Hide of the house. It is a irood practice to keep the boxes coveretl 
with paper uatil the yonng plants he^in to appear, and it is lnipart*»pt to kee^i 
them well watered at all times. When the yonng plants are well up, tSidn them 
to about 1 Inch apart in the rows, leaving the strongest plants. 

The plants can bo kept In tlie boxes until about the inth of September, wh&n 
they should he planted In the field. About 30 days or 2 weeka before trans- 
planting the plants to the field they should be gradually exi)osed to the full 
f-unllght and drisrt out somewhat In order to harden them np. 




flu, H, — UowB of thiiothy from Inbrpd need, Mliowln^; tranHinlHKlon of type. (>u right a 
low plant fjlvlaK sniall yield. In center unci on left Kood-ylcldlntc upright types. 



(3) Transplanting to the field.- — Choose a phice In the field where the i)lants 
may remain for at least two years without beluK dlsturt>e<I. A good piece of 
land should be chosen, but not necessarily the be«t ; one should take the ordi- 
nary soli of the farm, swell as would be used for timothy. Set the plants 2 
feet apart In rows that are 4 feet apart. IMant all the seedlings from one head 
In a row by themselves, so that there Is a row for each original selected head. 
If 10 heads were orlKlnally selwcted and 50 plants are srown from each head, 
there should he 10 rows 300 feet long, thus occupyiuR a iileec of land 40 by 3<)0 
feet. 

In transplanting the seedlings from the boxes, a time nnist bo chosen shortly 
after a good rain, when the sol] Is well moistened. The plants should be set 
out at some period ]i«tw«en tiie 30th and tlie 20(U of Septenihar, If possible, so 
that th^ amy become well rooted before winter comes on. It may be n«aw?- 
514 
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snry to hoe them before winter, hut this Is not likely to be tlic cnm if the Innd 
is well prepared before the pianthig. 

This plot may he dGpSiK^tacl aa the " seedllnpr test plat." 

<4) Cultivating the seedlings. — In the early sprinpr the seedlings should he 
cultiviited and hoed, and the cultivation and hoeing must he done thereafter at 
snfiiciently frequent intervals to keep the ground free from weeds and In good 
condition, as In the case of any other crop, such as corn. These plants will 
produce n few enlnia each tiie following summer, which should be cut early la 
order that the strength may go into the gi^ieral growth. Do not attt^pt to 
select the best plants the first season. A safe Judgment can not be rendered 
m*fil the Second season. 

<S) Selecting the best plants. — When the plants reach tbe stage for cutting 
In the second sunnner — tJmt is, when they are In full hloom — the final selec- 
tion of the best individuals cau be made. Examine each row critically In order 
to determine which head or heads have given the hest progeny as a whole. 
If any one or two rows are markedly superior to the others, select several of 
tbe hest plants In each of these good rows, marking the selected plants by 
stakes driven down hy their sides. • • ♦ Also select the one best plant in 
each of the other rows and mark these plants hy stakes as suggested above. 

In making his selections the breeder should decide first whether he 
desires an early, medium, or late type. 

Any perfect plant of these three types. In order to bo best suited to the 
puriMJse, should necessarily pos^ss the following characters as nearly In the 
aiaxiniuiu degree exhiblt*d as could be found comhlned In any existing plant 
or plants: 

(1) Highest yield. 

(2) A tall plant. 

(3) A iiroad, thick plant, thus necessarily stooling abundantly. 

(4) Wltb many culms and dense. 

(5) The plant must grow erect, showing no tendency to lodge. 

(6) The plant nmst have mnny and large le«ves. 

(7) The leaves must extend well to the top of the plant. 

(8) The leaves must remain green until well Into the harvesting period or 
until the beads ripen, 

(0) The plant uiust be in large degree resistant to rust. 

(10) The heads should be of medium size and should flevelop abundant «nd 
good see<l. * * * Cnt the crop developed on al¥ th* plants in order to let 
the fall growth start early. 

<e> Testi»r. th» selected E>l«mtii ft^ cloriftl -o-arletiftst. — Tn ordar to make a 
further test of the 14 or 15 plants that will have been selected In accordance 
with the pr(H!edIng paragraphs, between the 5th and the 2<)tb of Septemher 
choose another uniform plat of fairly good soil and X)repare for planting an 
area slightly over GO feet square. This plat should i>e located at some dis- 
tance from any other timothy, preferably at least 200 to 300 feet When a 
good season for planting comes, following a rain, dig up each selected plant 
In turn and separate the bulbs or slips (fig. 4), and use these in planting a 
row from each of the plants seJeoted and. mftrfead. As befqre, place the roW» 
4 feet apart and the plants 2 f»et ap!».rt In the rows. Transplant about 30 
slips from each of tiie selected plants, so that there will be a single row 
about 60 fiect long from each. The transplanting is very easily and quickly 
done. This plat may he designated as the "clonal test plat." If one desires 
to sa» w^t ^i^erem^es exist In timothy, a few low-yleldlng plants should he 
chosen also and plant*fl hy slli>s In the clonal test iJlat. 
55746°— Bull. ni4 — IS 2 
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As soon nH this cloniil tost pint Is jdniited from the selectetl plwntH, the seedling 
test plat nmy be plowail up nmi nsud for other pnrposeH. 

(7) Cultivation of clonal test plat. — The clonnl test i>l«t t*oillfl lj« ouUlVateil 
anil hoed siifUclently to keep the weeds down nnrt t'> allow the full development 
of the plnnts. 

(8) Selectlag^ the best clonal rows. — ^As In the seedling test pint, the plants In 
the clonal test plut can not he satUfuttorlly Judged initil the second season 
after planting, and all that 1p required previous to thl« tii»e Is the cnltlvwtln!! 
and harv«8tlnK of the plants the first season before the mml falls. When the 

plants are well h«iad«d the second 
season and are ahoiit to b«0n bloom- 
ing tlie tlnal examination can bu 
made. Now go over each row eare- 
fnlly and examine it wltb reference 
to yield and desirability of tyi>e and 
select the sujjerlor row or rows. It 
win he best to retain at least two or 
three of the best rows, or more If 
there Is hut little dlfTerenre In them. 
Good early-maturing and good late- 
maturlag rows should be i-etalned If 
both are present In the test plat. 

When this selection of the best rows 
has heen made, cnt the crop on the 
dlseardefl rows immediately, so that 
the poUeu from these dlseardetl rows 
wlli not contaminate hy cross-fertll- 
Izatlon the seed developing on the 
selected rows. At any convenient 
period these discarded rows may he 
dug up or plowed out, as they will 
be needed no longer. 

(9) Propagatinff from the select 
TOWS. — The rows selected from the 
cloniil teat plat should represent al- 
most certainly superior types, antl all 
the »»Bd on these rows should he al- 
lowed to ripen, when each row slionid 
be cut and thrashed sei>arately and 
seetl retained to plant midtlpUeatlon 
plats, as described In the next para- 
graph, lly a little cultivation the se- 
lected rows In the clonal test plat 
may he retained for at least Ave or 
six years, and probnhly longer, as a 
source of supply of soed of a superior kind. In order to utilize the land around 
thoin where the dlscardeil rows were cut out, some vegetables could be planted 
ench year, and manure applied for the vegetahlea would benefit the timothy 
rows. As the rows of sekHrt tyi>es begin lo run out or hecome impure hy volun- 
teer timothy plants aroinid them or hy other grasses growing In the clumps, 
other and more extended clonal rows could be planted from them. 

(10) The multiplication plat. — The seed taken from the select rows of the 
clonal tast plat should be sown In the early fall, some tlnie before the 15th of 




Km. 4. — Slip from timotliy plant each an la 
UHcfl In clonal propasatlon. 
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September, in broaacast plats ns large as the amoimt of seetl obtjilned will 
IK'riuIt. Tho land on which the peed Is to be sown should be Ilgbtly nianurefl. 
plowed, very thoroughly harrowed, and imlverlzed. Good prcimratlou for tim- 
othy pays as weli as does good iireparatiou for alfalfa. Sow these plats ai 
tliuotliy Is ordinarily sown, at the rnto of ftboiit IW pountls of ae«a per &cpb. 
There should be enough si^d from each row to plant about oue-elgbth of an 
acre. If the seed from each select clonal row is sown in separate plats adjoin- 
ing one another, the superiority of one type over the others for field conditions 
may iie Judged and finally all hut the beat types eliminated. The seed from 
tlijBse liv«fldcfittt ^ilti plication plats can be utilized the next year to plant a 
Mtrly large #eld, wWch, In turn, if desired, may be harvested for seed to plant 
Still larger areas. The various multiplication piatp irov be rro— r f^r ^e-ernl 




Fio. 6. — llowa of timothy, showing average growth of selected variety on rigbt and of 
ordinary commcrclfll stock on left. 



years before they become too weetly to utilize, and the time may he extended, 
if desired, hy surface dreeslnjjt With mlinure and by pulling such weeds as come 
up in the plats. 

(11) Continuation of the selection. — If the farmer has In mind the continuous 
Improvement of his seed witii the view of ultimately selling seed regularly as 
Improved seed (which policy Is certainly to be commended), a number of seed- 
lings should be grown In Gats or boxes, as described in paragraph 2, from seeds 
of each of the selected rows In the clonal test jilat. It will be remembered that 
each of these rows reprasents a single selected Individual that has been projia- 
j|tat6d~l«y ^tfis, Hii^d hy growing s»ed from these rows we are merely growing 
so mai^ a&fewtegSf ft^mi the original selected plants. The number of seedlings 
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to be Krowu from each row should ilein-'nil on the tUue that the grower hna to 
give to the work ami on the emphnsls that he deslrae to plnce on his breeilhiK. 
Here, nn in ali other hreeiling wori«, the larger the luiniber of Individuals used, 
the better. The writer would advise that not leas than 300 to r>00 plants b<' 
grown fi-om eoe*l of each of the iseiect rows. These seedilnga should be cared 
for as In the case of the first plants grown, and In early September tiiey should 
he iilauted in a seedling test plst, following the motliods onfflln»d in puMigrnpli 8. 

When these plants reacli ihe second ci-op year they should be examined and ft 
few of tlie host Individuals selected as In tlie case above, paragraph 5. These 
Beicoted Individuals should he dug up at the proper time and clonal test plats 
planted, as describe*! In paragraph 0. From these clonal test plats the best 
rows should be selcL-tod, as in paragraph 8, and broadcast fleld tost plata grown. 




Via. (t.— Sections of plats, showInK Improved variety on right and variety grown from 
ifuod commercial sppd on left. 



and the seed multiplied as in the case of the first selections (pars. D and 10) 
until sufllcleut se«d for growing large areas has been obtained. 

A careful study of the method of breeding timothy outlined above, considering 
the length of life of the plant, wlil reveal that the extra ti-ouble and woric 
required are much less and really simpler than are required by the methods of 
corn selection advocated for farmers, which are being extensively used in some 
States. This nietiio<1 is the direct outgrowth of the experiments that have been 
conducted at Cornell, and has thus been thoroughly t«sted lu practically every 
featui'e. 

In making such selections as are outlined, it would be well, so far as possible, 
Always to do what one can to get at least one early and one late maturing type 
In order that the Imrveat may be better controlled. 
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The varieties of commercial v*hte produced in the course of the 
♦xperirnents st Mi© Cornell station arc being propag^t#d as rapidly 
as possible in order to obtain saed for distribution to farmers in the 
State. 

TliCB TO CUT TIMOTHY. 

It is pointed out that while the value of the hay crop may no doubt 
be, giwtly increased by the use of Improved varieties, n great deal 
aloo de-p^ends upon the time when the hay is cuU Tn Uie Eastern 
and X&w Eiigland'.-Statcs, the farmers usually aim to cut their hay 
soon after tho plants are in bloom, but a considerable part of the 
crop is cut at a much later period. Tn the Central or Corn li(*lt 
States, the cutting is usually done at a later period. 

In experiments made by H» J. Waters, of the ICanSAMS station, it 
was found that — 

The larsept yield per n'?re of digestible nntrleiit mnferlnls Is obtnlne<l by 
outtiiiij timothy when In fnll bloom und that the largest yield per acre of field- 
oured hay, ns well ns of actual dry matter, Is obtained from cnttlni^s made wh»a 
the seeds were just foi-med, an early '* milk " stage Immediately after the bloom 
had all fallen. Tn each of these stages a largei* yield per nci*n was obtultieils 
froTii both the standpoint of gross weight of material and that of actual nutri- 
ents, than was obtained from earlier or later cuttings; and, while apparently 
not qulto so palatable as when cut at a still earlier period. It would fioom In 
general that we may conclude that the proper time to cut timothy Is hetwoon 
the time of full hloom and the period whea the blooming has just passed and 
the seeds are In an early stage of development. 

HAB-DY AIFAM'A.i 

Tn a recent bulletin of the Colorado station P. K. Blinn gives some 
very important practical results of sevaral years' study of alfalfa. 
He states th«t — 

ars the Colorado 

* that alfalfa Is not ^^e^sS^^iS^^^M i^W^^W 
oompliiitiWs are made in reK«rd to b^ith hay and ««ed production. Investigation 
Begins to verify the trutti of tlie claims. There are many local and spoclfie 
causes for some of the complaints, such as the Injuries caused by grasshoppers, 
over-pasturing, or Injudicious Irrigation. There Is additional cause for a gen- 
eral complaint In regard to alfalfa production due to a lack of vigor and vitality 
In the strains commonly grown. These common types we might class as the 
southern or Spanish varieties. Originally the alfalfa that was planted In Cali- 
fornia and the other "Western States came from South America, and was In 
turn introduced into that country by the Spanlai-ds during their early con- 
flf^e»t8. Most of our oi-dlnary ftlfelfa csu be ti^ced to this origin. 

The Colorado Kxperlment Station has conducted alfalfa Improvemeat ex- 
periments since 1904. One of the results of these exjjerlments has heen to 
Hhow the lack of hardiness In the southern alfalfa types. Attention was called 
to the contrast in se«d yields and the great difference In types of plants found 

> Compiled from Colorado Sta. Biil. 181. 
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In llie snme fields. From eertiiln choice IndlvUliinl plants found at rtlfPeront 
l>olnt8 In the Arkansas Valley In southeasteru Oolwado, mm\ was s«l»etetl «rul 
Kiived for the heglinilng of an eximrlniont In systematic se#(l hreedlng;. The 
most promising of these Roloctloua were sown In a niirst'ry plat April 15, 1905. 
In this pint was also sown some ordinary commercial seetl secured from a 
dealer In Itockyford, Colo., and some Imported Turkestan alfalfa from Ger- 
niuuy, fm-nlslioU by I'rof. W. II. OUn. * * • 

So mtirko*! wore the contrasts In this test la favor of the Imimrted seed, 
that It" was evident that a wider test of varieties should be made. In order to 
fiad the I>est stock to he used n» a basis for alfalfa seed breeding. 

During the season of 1900 the most pronilslng plants * * * of Turke- 
stan alfalfa were selected and saved for seed. * • * The seed of each of 




those choice plants was saved separately. These with sbont 50 other varieties 
or strains received from Mr. J. XI. Westgate of the United States Bureau of 
I'lant Industry, furnished the seed for a second alfalfa nursery teat. • * * 

The geograpbleal distribution of the seed that wss sown In this nursery 
was as follows: Four from Arabia, 4 from Africa, 4 from South America, 4 
from SiMilu aad Mexico, 8 from the western t>arts of the United States, 8 from 
the Northern States and northern Kurope, and 32 plats of Turkestan alfalfa 
from different sources. * • * 

While the nursery was given uniform cultural care, there were marked con- 
truata In many traits, such as production of seed, lenflnoss of the plant, coarse- 
ned of the Bte4ns, decree of reslstaafo to lute spring frost, and some other 
polata of practical utility. 
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The factor of overcrowdlUK of tbe plants In the nursery had been eliminated 
by thinning tbe plants to single specimens. Yot after the winter of 1007-8 
over one-h«lf of tbe- piants In all the plats seeded tvlth Arabian and North 
African seed were dead, apparently from wlnterklUini?, while the plats seedi^d 
with seed from Spain, Mexico, and South America had many dead plants and 
a Eood many partially killed crowns. The same was true In the native Ameri- 
can plats. The plants were often found with Jusl a few stems with life 
enough to start growth In the spring. But In the Turk«iffit«s pl^ts and the pints 
sown with the northern strains of seed there seemed to be no loss whatever 
from winterkilling. 

During the season of 1908 the nursery was allowed to produce seed, the 
plants being screened. Tbe seed was saved for future work. Irrigation was 
withheld to induce better seed production. The dry condition seemed to Increase 
<he frost Injuries tbe following winter, for a still greater loss of plants occurvetl 
In the same plats where the winterkilling first began. The northern strains 
were still free from any Injury, while the pints from the Arabian and African 
seed were practically all dead. The loss of plants by winterkilling has con- 
tinued to occur to some extent In the nonbardy plats for the past four 
winters, ♦ ♦ ♦ 

During the past four years careful examination has been made of many hun- 
dred plants to determine tbe cause of the loss of plants in one plat and not In 
another. Several seedlngs have been made and plowed up In order to study 
the relative difference. If any, between tbe crowns where winterkilling occurred 
end where It did not. 

It has been observed that a mnrkad difference exists between the type of the 
crown or the stoollng habits of the hardy and nonhardy strains. Figure 7 
Illustrates this contrast In the crowns of two 4-year-old plants taken from the 
nursery, each representing a typical crown of the two types of plants. The 
distinction between these types may he better understood with yoimger plants. 
Figure 8 shows two very representative plants of these two types, only four 
months* growth from seed, both grown under the same field conditions. The 
ffionhnrdy type Is shown on tbe left. It has a compacted upright growing crown 
with comparatively few liuds or shoots halow the surface of the soil. The buds 
are thus exposed to freezing, thawing, and drying out, which eventually weakens 
and kills alfalfa In the arid regions. 

The hardy type Is shown on the right. This Is characterized by a more 
spreading crown with numerous buds and shoots springing from the crown below 
the surface of the soil. These underground shoots in some of the best plants 
of this type have been found several inches h«iow the surface of the soli. The 
ht^ ar^ 'In thte ty\w of p3«»t Is thu'^ protected by the soil from drying or 
freezing. A fine siieelAien of this tyjie of plant Is shown In figure 0. The soil 
In this case was removed 3 Inches deep to expose all the underground shoots, 
eome of which were over 8 Inches In length. This plant was from a nursery 
row of the flrlmm alfalfa, only six months' growth from seed. The seed that 
prpduced this pbmt came from a field, in northern Minnesota, over 40 years of 
age. The budding area of such a plant Is enormous. It will stand the loss of 
many imds without apparent injury and the soli protection will Insure It 
against the iwa*! ^lnt«r cold. 

There Is also a tendency for the undei^oimd shoots to take root at some 
distance from the old center crown. This may he seen by observing the 
numerous small roots that are extending beneath tbe large crown in figure 7. 
Jn old stools of alfalfa of tills tyiie the original plant has been found In some 
cases to be dead. But it was surrounded by a ring of healthy secondary crowns 
514 



16 EXPEItlMRNT STATION WORK, LXXI, 

formed by tiie uuderKVouiul siioots that luivc tuken root and formed independent 
plants. Tims the luirdy tyi>e will ninlntnin a permanent stand of iJlunts, while 
the nonhardy tyin?, which has the ni)rlght compacted crown with the buds 
exiioBCd, has scarcely any tendency to take root from the crown. This will 
resnlt in serlons Injnry, In time weakening and eventually destroying the plant. 
Thus the stand of plants In the ftaahardy typg it bound t« bFconi« tbln. 

The relation of the stooUng habits In Alfalfa to the vigor and vitality has 
bfetin repeatoilly shown In the nursery and field, tests of the past seven 
ymxrs. • • • 

There seems to he a ennilng of the types to different degrees of hardiness. 
This n be ^ien In the Irregular size and tyiies shown in the figures • • • 

and in almost any field 
of alfalfa. This Is evi- 
dently one of the rea- 
sons for the gradual 
loss of plants. The 
least hardy types are 
the first to be killed, 
the others following 
irraduully as the con- 
ditions become more 
severe. There are evi- 
dently other factors 
that go to make up re- 
sistance to cold besides 
the s t o o 1 1 n g habit. 
There Is a dl fference 
in the effects of frost 
on the green leaves and 
stems of the plants 
above ground. The 
dark -colored foliage Is 
apparently more reslst- 
niit than the light- 
green color. • • • 

Turkestan alfalfa, be- 
cause of Its stoollng 
hahits, has been men- 
tioned In this bulletin 
as one of the hardy 
types. So far it seems 
to he a desirable va- 
riety, although tiiere Is a wide variation in the different strains. There are 
also several objectionable ff»atures to the Turkestan alfalfa, namely, n tendency 
to produce a jtour yield of socid and a habit of very early starting in the spring, 
with a corresiJondingly early check in growth In the fall, Thus, the first 
crop 1h made light or Injured by late si)rlng frosts and the last crop Is cut 
short by the plants lioginning to become dormant, iience, for Colorado con- 
ditions Turkestan alfalfa lias not j)roved to be the most desirable, 

'J'he results of tiie inirsory tests sewn to emphasize the fact that th»re Is more 
sijiEnlfleanise In the type of the plant from which the 8««1 comes than In the 
variety name or the locality from which the sewl may b« derlv-cd. 
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Tbc alfalfa seed commonly boM ou the niarkyts has had no aiieciul bi*t»eding 
ontBlde the natural selection fmni winter elimination. 

In Minnesota and In North and Soutii Dakota, wheru the winter conditions 
are far more severe than in Colorado, the teats of alfaifa varieties for cold 
resistance iiave been very Interesting. In several iar^e variety tests tlie siime 
results have been secured, nameiy, tiie Griuim, Baltic, and Turiiestan varieti«? 
of alfalfa have prov«n to be tiie most hardy of a large list of alfalfas from 
«4fr*rent parts of th6 "world. Theise resnite tally slmbsf exactly with the resnits 
of similar tests In Colorado. All of tiiese tliree atnilns have a distinct type of 
crown as compared to the type of crown found in liie nonhardy varieties. Tbe 
fact Is the iiardy strains of alfalfa have sproflding crowns with nndcrjjronnd 
root stociis and shoots 
with buds wlilcii are 
protected by soil from 
winter freezln*;. 

The nonliardy strains 
of alfalfa bave more 
npiisbt stooUng crowns 
witii the bud areas very 
near the surface, ex- 
l>oB^l to winter freez- 
ing, tiiawln;,', and dry- 
ing ont. Hence, there 
Is a decided relation he- 
tweon the type of the 
crown "and Us tendency 
to wlntericlU. 

The stooiing traits of 
the iiardy strains are 
show n In tlie early 
see<lling stage. This la 
Illustrated 1 n figures 
10 and 11. Flgui-e 10 
shows some seedlings of 
Grlnim alfalfa only six 
weeks from seed, Fig- . 

the same ago. Both 

lots were taicen at the same time and under the same conditions in tiie field. 
Tho heavy stoollug habit of the Urlmm alfalfa Is very evident. The significant 
value of tills trait can hardly be overestlmattMl. It not only affords immunity 
from winter losses, but tbe protected underground buds are less liable to In- 
juries from overpastnrlng or attacks from grasslioiipers. The s^n-eadlng crown 
se^ms to be associate with a very much brniTxehed snrf«ce-root system. In ad- 
dition to the deep taii root. Tills growth habit matees «nrfaee ntolstnre easily 
available. Henc^, it Is not surprising that ibe Grimm and ISaltic alfalfa should 
have iiroven to be tbe b^t tyi>e for dry conditions. This is eondrmed by tije 
dry-land tests. 
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The Grimm niirt Ilaltlc strains of alfnlfii have rcvoalort the most promlsiuj: 
tnilts In tlie Coloi-ndo tests, hut the llnltle seems to be In the load In seed pro- 
duction and slightly In the load In liny ylelda Api)arently there Is little dlf- 
fei-ence except lu Ree<l yield, yet thei-e are contrnsts In the relative merits of 
dlffi«wit )^»etlon» whlisli are evljltontly trmi«i^ltt«U. Hunoe, tU« stpulos of 
alfalfa ciin be mude moi-e milfo^rm through meH selsctloii. • • • 

The conclusion Is that a hardy, d«slmhle h^-produclng alfalfa, with good 
seed -yielding tendencies, Is within ewsy re*iGlt by BtiBHUR of systematic »ecd 
lii'oedlnp. 



mm 




Fm. 10. — ScvdiiD;;)* uf <!rlmni iiirnirn. six weeks from need, Hliowlng i-ariy RtoollnR hnbit. 

HARVESTING, THRASHING, AND STORING SOY BEANS.* 

In a recent bulletin of the Kentucky station, George Roberta and 
K. J. Kinney give tlie following directions for harvesting, thrashing, 
and storing soy baflns: 

HABVESTINO, 

When th*> soy heiin approaches maturity the leaves begin to turn yellow and 
drop, nnd before all the pods are rliw the le»vefi arc all off. When grown fi>r 
se«Hl this 1« the proper time to cut, or when about three-fonrtlis of tlie i>()tls are 
rip". If put earlier It Is difficult to cure them projtcrly, and If not cut until 
vex-y ripe the bertna arc liable to sliell out badly, and the dry woody stems are 
Imrd to cut. If taken nt this stage the boauH inny be cut at any time of the 
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day with little loss by sliatterhig, but If allowed to b^c-omo vei-y rljio Uiey 
sbould be out In tbc monilUR or evenlujc. 

for hay the befliiS sbmiW be out wlmi liie po^ ar« a llt*le l*^ tlmti half 
nilpd. They coutniii aa much nutriment at this time as It Is possible to get 
and not have hiird woody steins. • • • 

CuttlaE^ and c-nriixlr for hay. — For hay the beans are cut with the mower and 
ua soon as wilted raketl Into small whidrows. Tbey are allowed to dry here 
for a short time, and sbould then be pnt Into small shocks and allowetl to stand 
until well cured. Kxperlence Is necessary hi curing soy-bean hay, hut tlioee 
who have made cowpea hay will find less trouble In curing that of soy he«nf. 
A correspondent wrlt<M In rc^rd to earing eowi*©« hay that he fflef» i*oets a^nt 
1 foot Into the Rrnnnd, nails crosspleces near the bottom, and shocks the 




Pro. 11. — ReedllngR of opdlnnry Spnnlsli nlfnlfn. rIx wcokn from soed. showint! uprlglil 
Browtli and Iorb tendency to Rtnol or form n crown. 



hay over the posts as soon as cnt. Thp forkfuls of pea vines are slipped over 
the post, wblch Is sliariwaiedl, and « good^sfsiwfl shock ra»d» 9^ f urther »tfe«3- 
tlon la given until tiie hay Is enrol. He cl«lm« that bay cnf»ei In t^^' #«y 
is of extra flue quality, hut does not say how m«clli titne 1* tfllws to hand!© the 
iiJiy in this manner. It would probably not i>rov» fft-actlcal cm a lftri» sk***, 
but Is worth trying wltb a small crop. 

Another contrivance often used In curlnR soy-bean or cowpea hay is illus- 
trated In Hffure 12. The liay Is allowed to wilt and is then raked into windrows 
and piled over these frames. Being lield up from the ground and Imvlng an 
air space in tbe CMiter of the shook, Ih« hay, of course, cnrm quite rapidly. 
This apparatus apiaenrs to the wrltws to be more pracfeloal than the one de- 
scribed above. 
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Neltlier soy bean nor rowp^*! hay ke&jts well In a stack uuiesH given a good 
«wvering of timothy or other ^rsiw^ b^«i6'Be tlie ctmrmt^^M tlte i^e^fi ftli^s 
the water to penetrate so rowdily. The stack should nlso he made on hrnsh, 
rails, or hoards to keep the hay from hecoming damp aud moldy on tlie 
bottom, • * • 

Cutting for seed. — The mower, self-mke, and hinder liave all hoen used at 
the station for cutting soy hpans, and ail Imve provetl more or less satisfactory. 
If cut with the mower, ORpeclnliy when very ripe, running over them with the 
ninchlne and the tramping hy ti^e team will shell some. It is also iiticessnry 
to rake tliam into windrows, which also causes some Iorr. The old self-rake 
raaiier is very sntisfaetory, as the hatins are placed in hunches out of the way 
of tiie msichlue aud the team, niose hunches can ho turntnl and allowed to 
dry, and tiiau two or throe rows of them iiut together, so they miiy he loaded 

on the wagon conveniently. Unfortu- 
nately few of these old reapers are In 
use now. 

The hinder will probnhly prove the 
best machine to harvest soy beans with 
If they are not allowed to become too 
ri|ie and if the plants are not too short. 
The bound bundles should he 8lH>cke<l, 
8 or ao to a shock, and allowed ^ re- 
main until thoroughly dry. Thej?"- are 
easily handled, and there is less ijyfcste 
and less Injury hy rain when cutfthli 
way tiian In any other. ^ 

After they are thoroughly dry the 
beans should be stiK-iteii, using brusli or 
l>onrds to keep tliem up off the damp 
earih, and the stack should he well 
to|)p«d ofT witii hiiy. They may bo 
thrashett afte-r "about a month or six 
weeks or left as long as desired. If 
rains occur wiille the beans are in tlie^ 
field ill tie or no damage will result. If 
wM» to |>r%sv^| r«H«4M4ug d«nu> 




2. — l>fvl«o for curlnt; «oy-l>«m hny 
In Hhopk. 



in pH^, thftj- »liiftulrl lM» turn«V S^S^F ' 
tot) long a thue. 



THRASHING. 

The ordinary grain separator can ho adjusted to Huccessfully thrash soy 
heauB, hut as equipped for small-grain tiir9:sIilnK a large percentage ©f tiie l4e«.ua. 
will be cracked or split. This dpoB not Injupe theei, for feeding parposae, hut 
ndns them for seed or for sale. 

The experiment station owns a_ small »*^arator, which is used to thrash 
the grain crops rrown ou the farm, and considerable time Ims boen spent in 
studying the necessary adjustm^its for thrashing soy beans, in ganeral, the 
machine Is like ail separators, and the same adjustments wlil apply to all 
laachines. 

The chief cause of Bpllt heans Is the high speed of the cylinder. Tbe speed 
is rodaoed one-balf and the speed of tbe fans and otiier parts is maintained by 
doubling the size of Iw)th cylinder pulleys. A si>erial sot of thin concaves is 
used. The ordinary thick concavae leave so little space betwoan cylinder teeth 
and (mnoaves that some of the l>eans will he cracketl In passing. Only as many 
r6ws of Ofuicaves are used as are neeessiiry tto insure clean thrashing. This 
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depends, of course, upon the condition of the heans. If very dry, as they should 
always he when thrashed, a very few rows miiy he required and the rest of the 
space may he fillet! with hianks. The iron grating hehlnd the cylinder should 
he replaced hy a sheet-Iron pan, for the h^ns are hurled agalust the gratlnR 
with such fore«! thftt umny may be »^lt. Asother adjustment found necesswiry 
was the conveyor exteneioai^, lH thr«»Uinf! *oy heans many hulTs are detached 
from the fttalks and stems and fall through the straw conveyor to the conveyor 
slevee. Being heavy, the blittrt Is not-stsoiip enoush to drive them out, and they 
fail through the conveyor extension Into the tailings screw, choking this and the 
returu elevator. At first a solid conveyor extension was substituted, but the 
heavy loud of hulls carried by tbe conveyor sieve also carrletl some thrashed 
beans along, and these were carried out to the straw carrier. To avoid this a 
conveyor extimslon was made of parallel rods about one-half Inch apart, which 
iillows the beans to drop through Into the tailings screw but prevents many of 
the hulls going through. All beans must be thrashed at first passage. The fan 
blast Is not strong enough to separate filletl iiods from uufilletl ones, nor can a 
conveyor extension ho made to accomplish this. The only function of the latter 
Is to allow the thrashed heans that have not gone through the sieves to drop 
Into the tailings screw and be carried hack to the cylinder. If an extension 
made as described above Is used, tbe tailings will he very smuli In quantity. 

All tiie necessary adjustments mentioned above except the conveyor extension 
can he secured of separator manufacturers at a relatively small cost. It will 
pay a farmer growing a considerable acreage of soy heans to iiuy the necessary 
equipment If tbe owner of tbe separator does not feel Justified In doing so. If 
tbe size of the crop justifies, a special beau huller may be purchased lu partner- 
ship by severtil men and an engine hlre<l to run It. Such a uaichlne can be 
bought for about $300. There Is no question tliat when the soy bean crop 
receives the recognition It deserves, every owner of a thrasher will equip hlm- 
»self to handle the croi). When only an acre or two Is grown, the beans may he 
thrashed out with flails. This is not such a slow process as would be Imag- 
Inetl, as 10 to 15 bushels i)er day, when the air Is thoroughly dry, can be thrashed 
by a good man. 

Soy beans can not be satisfactorily thrashed unless thoroughly dry. They 
should stand in tho stack for a month or more and then a bright dry day be 
chosen for the work. One year an attempt was made on the station farm to 
thrush damp beans. Ijater the straw was retbrasbed, yielding IGJ bushels more 
from 8 acres. 

CARE OF THE SEED. 

Some care is necessary In storing soy bean seed to prevent heating, which 
Is esi>eclally liable to happen If the seed Is bulked together in large quantities 
in a hln or other poorly ventilated receptacle, and almost certain to tiappen if 
the beans are not perfectly dry when thrasiied. All seed stored In this manner 
should be examined «9»a(M»l©««Hy for « [ononth or so to detect any tendency to 
heat. If it should show such signs. It must be removed at once and spread out 
until perfectly dry. Heating will ruin tbe beans for seed purposes, as the 
power of germination Is destroyed. 

At the station we have never bad any difficulty In keeping the seed and have 
never lost any by heating. As stated, the beans are allowed to remain In the 
atack for a month to six weeks, when they will be very dry. When thrashed 
the seed Is put Into burlap sacks and ricked up In a well -vent Hated place. In 
ricking tbe sticks of seed two are placed beside each other and the next two 
laid across these in the opposite direction. This gives more space between tl^ 
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sacks nnd better vciitllHtion. They are left In the sucks until used. Soy beans 
are Beidom attacked by weeHl, bw< « hou44e l>@]!@Ea^ b«tll:^ InfenMNl 

with these trouhlesome little beetfas they will Infest almost nny graki, tnelrtd- 
!ns Hoy Iieiins. They may be desti-oye^I by carbon hisulphicl. 

AH soy bouns should he tosted for i;ermlnation Itefore pluutlng, as they lose 
their germinating i)o\ver through ago or IniproiKir hiiudiing. 

SK)y BEANS FOR SILAGE.^ 

In a piGvious P^irmcis' Hiillctin ^ brief reference is imde to the 
successful use of soy beans for siliigc, usually in combination with 
corn. In a recent bulletin of the New Vork Cornell station K. R, 
Minns deals with the subject more fully, shoM ing how soy beans have 
been successfully grown by jiractical farmers as a supplement to corn 
in silage making. The advantnge of such n combination lies in the 
fact that soy beans are nitrogen gatherers, and hence are richer in 
nitrogenous compounds than com. Mixed corn and soy bean silage 
is therefore a more evenly balanced feed than corn silage alone. 

At the MassacbnsettB Hatch station, n comparison of the amounts of protein, 
fat, aud carho hydrates produced ou an acre eneh of soy benns and Hint cor)) 
cut for green fodder, sIiowihI that the soy hwn acre produced netirly 34 per 
«eut more of protehi than did (he acre of com; wblle the acre of corn pntUuced 
over 84 |)or cent nK>ro of cnrholiydrntes and fat tl)au did the acre of soy beans. 
lOnsllnge made from corn alone Is known to be a wide ration and neetls to be 
aupplemeuted with foods richer than llself In protein lu order to balance the 
ration. The MaBsnchusetts test Indicates how this may be done where both the 
com and the soy beans can be grown to a reasonable degree of maturity ami 
combined when filling the silo. It Is not to be Inferred that a mixture of th<( 
two crops will nmke It \»)neoes«ury nr unprofitable to fomX grain In Ihe ration; 
hut In practice It has heeu found possible to reduce the amount of grain fed 
to dairy cows and maintain the milk tlow If a imrtloii of the onsilnge consists 
of Boy hean fodder. The digestibility of soy beans comimres favorably wltb 
that of alfalfa and clover. KnsUnge made from corn and miy beiuis has been 
found more digestible than that made from dent com aloue. 

The com and soy beans may be grown for sihige separately or in 
mixture. Many farmers follow and advocate the latter practice, but 
th« Cornell station experiments cast doubt upon its advisability in 
yicw of the fact that the be»ns are ajit to be crowded out in tlie 
competition with corn when the two are grown together. It would 
appear that the harvesting and maintaining of the desired propor- 
tions of bean and corn could he more certsinly accomplished hy 
growing the two separately. 

Soy benns grown for silage should be harvested when the pods are 
mostly tilled and the leaves have not begun to fall oft'. They may 
be harvested with a side-delivery reajrer or with a twine binder. 

Soy beans cut for silage must be hauled from the field and mixed with com 
fodder at the cutting bnx In order to have the mixture of corn and soy heans 

» Coinpllod from Xew York CorneU Sta. Bui. SIO. 
"U. S. l>«it. A«r., FarmoMi* nul. 372. 
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evenly distributed in tlie sUo. In this wny any proportion of beans to corn 
nmy be made at will. It is not wise to use more than one load of beans to 
two of com, and one to tour will be fonud to «;irleli the silage notlio#ftBly. 
Soy beans alone, because of their high protein content, tend to make a stroiiR- 
smelling, objectlonnblo sUaRe. Their dilution with com fodder in the silo 
reduces the danRor of strong odors and niiikes the silage more nntrlUons and 
not less palatable than that from corn only. The yield of soy-beau fodder can 
not be so heavy as the yield of corn from the same ground. On a fixed area, 
therefore, the total yield of both corn and soy-bean fodders will be less than 
If all com were grown. In order to follow tlie above practice tlio grower must 
^thei* cultivate more aeres or else he content with a smaller quantity of fodder. 

FAT IN MILK OF COWS AT TIME OF CALVING.* 

The usual objections raised against seven-day tests of daii*y cows 
are that they do not give a fair estimate of the yearly production of 
the cow, and that by preparing cows for seven-day tests by long dry 
periods before calving and .selecting breeding animals on the basis of 
seven-day records there is a tendency to develop individuals that will 
produce heavier for a short time but not persistently. Ileeent investi- 
gations by Prof. Eckles, of the Missouri station, show conclusively 
that the percentage of fat in seven-day tests of cows may be entirely 
ftbnoi-mal. The determining factor in this vanaUon is tkf condition 
of the animal as measured by the amount of fat stored in the body 
at tlie beginning of the milldng period. 

One of the cows used in the tests reported by Prof. Eekles calved 
when she was in a fat condition. An official seven-day test was begun 
on the tenth day after parturition, and the per cent of fat by milking 
during the seven days ranged from 4.2 to 9.3, with an average for the 
week of 5.1. Approximately one year later the cow calved again, but 
this time she was much thinner in flesh. In seven days, beginning 
the same length of time after calving as did the first seven days' 
record, the average per cent of fat in the milk was 3.G3. This same 
cow was entered in the Advanced I\«gist**y witli au official teet of 4,09 
per cent fat, although her average for the y&ar was 2.7G per cent^ 
Similar results were obtained with a number of other cows tested for 
purposes of these investigations. 

This subject is one of great j^ractical importance in several ways, 
as Prof, Eckles states: 

First of all. It has a beariuK upon the economical production of milk by 
eniphaslziuK the Imiiortauce of having cows In good tiesh at the time of calv- 
ing. * * * The data that have been given Indicate that when the cow has a 
considerable amount of fat stored ui) in the body at the beginning of the milk- 
ing period tbe milk will contain a higher fat i>erceutage for a certain period 
tban win be the case If the same animal is thin In flesb at the beginning of the 
milking period. • • • One of the necessary eoiidlllons to bring about this 
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obuormal percentage of fat in the boRlnnlng of the lactation porlml seems to he 
underft^hiK. • • • Ab Is well known to uU practical herdsmen, It Is Im- 
possible to feed a cow tbnt Is In good flesh and Is at the same time an animal 
with strong dairy characteristics, a sufflclent amount of feed during the first 
month after calvlag to maintain the weight of the animal. There Is certain to 
be some decline In weight, and for this reason where a cow Is more moderiitely 
fat at the beginning oC the luctatloa iwrlod there Is almost certain to be some 
pffect niKjn the richness of mlltc for a time regardless of whether any special 
attempt Is made to hrlng this ahont or not. • ♦ ♦ The relatloa of the data 
preaentail to the raaUiods of eftrrylngjgii official tests of dairy cattle is evident, 
and It is along tills lino possibly that^'the subject is of the gretit^nt Iii¥iwe<llate 
Interest. It Is evident from the data given that it Is possible, by taking a short 
period at the beginning of the laetatloa iK*riod, to secure a percentage of fat 
which Is entirely abnormal for that animal, and for tbis reason such tests have 
very little practical significance and ai*e ajH to he misleading to a person who 
Is not familiar with the means by which it is i>osslble to secure such abnormal 
results. 

CTLEAN CBEAM.^ 

Tn a previous article " attention was called to the largo losses to 
farmers as a result of the production of low-grade or unclean eream. 
A recent publication of the Kansas station gives the following concise 
rules for producing clean eream : 

(1) lu favorable wwilher keep tbe cows in the pasture as mncb as possible, 
thus pi*eventlng an accumulation of manure In the stable or cj^rral. 

(2) liemove the dirt froai the cows' udders and flanks before milking and 
wipe the udtlers with a damp clotb. 

(3) Do not feed hay or dusty feed Just before milking. 

(4) To clean i>alls and cans, flrst wash them clean with warm water and a 
mineral washing jiowder, then rinse them w©W, scald tbem, and allow them to 
drain. 

(5> Sklai about a per cent cream. 

(fi) Take the s^iarator apart and wash it thoronfthly aftor eAcb separation. 

(7) Remove Ihe cream to a milk bouse or cool plaee where the air Is pure 
and whei-e the eau may be placed In a trough or barrel of cold water fresh 
from the well. 

(8) I>o not mix warm cream with cold cream, nor keep eream lu cellars or 
cave«. 

(ft) that all cans ant\ tinware comhig In contact with cream are perf«ctly 
sweet and clean, especially in the soaias aad crevices. 

(10) Deliver the cream in the morning during hot weather. Slake at least 
three deliveries a week In summer and two in the winter. 

(H) At all tlntes protect the can containing cream against heat, cold, and 
dust by covering the can completely with a clean canvas. 

^ Complied from Kaniias Sta. Clrc. 24. 

■ U. S. Dept. Asr., Farmers' Bui. 504, p. 17. 
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